3)4 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP0 950 511 A2 



(12) 



EUROPEAN PATENT APPLICATION 





LJaLc? Ul pUUIICdlKJll. 


(51) IntCL 6 : d32d 27/32, (ji09r- 3/10 




£\J. 10.1999 Bulletin 1999/42 




Mppiicaiion numuer. 79oU£0?o.4 




/oo\ 


uate oi Tiling. i4.iw.i999 




(84) 


Designated Contracting States: 


• Heydarpour, Ramin 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Beverly Hills California 90210 (US) 




MC NL PT SE 


• Rackovan, Mitchell J. 




Designated Extension States: 


Madison Ohio 44057 (US) 




AL LT LV MK RO SI 


• Chang, Eng-pi 






Arcadia California 97006 (US) 


(30) 


Priority: 17.04.1998 US 62203 


• Schut, Johannes 






2402 SP Alphen a.d. Rijn (NL) 


(71) 


Applicant: AVERY DENNISON CORPORATION 


• Wang, Yao-Feng 




Pasadena California 91103 (US) 


Diamond Bar California 91765 (US) 






• Sun, Edward I. 


(72) 


Inventors: 


Arcadia California 91006 (US) 


• 


Freedman, Melvin S. 






Beachwood Ohio 44122 (US) 


(74) Representative: Mallalieu, Catherine Louise et al 


• 


Kimes, Donald F. 


D. Young & Co., 




Perry Ohio 44081 (US) 


21 New Fetter Lane 


• 


Josephy, Karl 


London EC4A 1DA (GB) 




Los Angeles California 90036 (US) 





(54) Multilayer films and labels 

(57) A multilayer film facestock for labels is de- 
scribed which comprises a base layer having an upper 
surface and a lower surface, and at least a first skin layer 
bonded to the upper surface of the base layer by a tie 
layer wherein the base layer comprises a propylene 
homopolymer or copolymer, or a blend of a propylene 
homopolymer and at least one propylene copolymer, 
and the first skin layer consists essentially of at least 
one polyethylene having a density of about 0.940 g/cm 3 
or less. In one preferred embodiment, at least the base 



layer is machine direction oriented. In another embodi- 
ment, the base layer comprises a polyethylene having 
a density above 0.940 g/cm 3 (high density) and the pol- 
yethylene is ultimately oriented in the machine direction. 
Adhesive containing multilayer labelstocks for use in ad- 
hesive labels also are described which comprise the 
multilayer film facestock described above and an adhe- 
sive layer adhesively joined to the lower surface of the 
base layer. Labels prepared from the facestock and the 
labelstock also are described. 
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Description 
Field of the Invention 

[0001] This invention relates to multilayer films having at least one exposed surface layer of polyethylene The in- 
vention also relates to the preparation of labels and other composites using such multilayer polymer films as facestock. 

Background of the Invention 

[0002] It has long been known to manufacture and distribute pressure-sensitive adhesive stock for labels by providing 
a layer of face or facestock material for the label or sign backed by a layer of pressure-sensitive adhesive which in turn 
is covered by a release liner or carrier. The liner or carrier protects the adhesive during shipment and storage and 
allows for efficient handling of an array of individual labels after the labels are die-cut and the matrix is stripped from 
he layer of facestock material and up to the point where the individual labels are dispensed in sequence on a labeling 
me. During the time from die-cutting to dispensing, the liner or carrier remains uncut and may be rolled and unrolled 
for storage, transit and deployment of the array of individual labels carried thereon 

l °^ 3 \J aiiUre t0 reliably dispense is ^kally characterized by the label following the carrier around a peel plate 
without dispensing or standing-off ■ from the carrier for application to the substrate. Such failure to dispense is believed 
to be associated with excessive release values between the label facestock material and the liner. Dispensibility also 
is dependent upon the stiffness of the facestock. Failure to dispense may also be charactered by the wrinkling of the 
label due to lack of label stiffness at the dispensing speed as it is transferred from the carrier to the substrate Another 
particular need in many labeling applications is the ability to apply polymeric-film labels at high line speeds since an 
increase in line speed has obvious cost saving advantages. 

[0004] In many label applications, it is desirable that the facestock material be a film of polymeric material which can 
provide propert.es lacking in paper, such as clarity, durability, strength, water-resistance, abrasion-resistance gloss 
and other properties. Historically, polymeric facestock material of thicknesses greater than about 3 mils (75 microns) 
have been used in order to assure dispensability in automatic labeling apparatuses. For example, plasticized polyvinyl 

ZSE^f^S? 'k, 40 T i,S (875 ,0 100 miCr ° nS) ,hiCk W6re USed in label a PP ,ication becaus * 
exhibited the des.red flexibility characteristics. However, the migration of the plasticizers used in PVC films to convert 

he normally rigid films to flexible films was recognized as a major problem area for these types of films resulting in 
loss of desirable properties such as adhesion, color buildup, shrinkage, and flexibility Eventually, migration of the 
plasnczer results in wrinkling, cracking and visual deterioration of the facestock and/or label Also, it is desirable to 
reduce the thickness or "down-gauge" the facestock material in order to attain savings in material costs. Such reduction 
in facestock thickness often has resulted in reduced stiffness and the inability to die^ut and dispense the labels in a 
rehab e commercially acceptable manner using automatic machinery. There also was pressure for environmental rea- 
sons to prepare labels from polymer facestocks other than polyvinyl chloride 

S2? r.«ooo.T iC , "? at ? rials su 99 es,ed ^ prior art as useful in preparing labels include biaxiallyoriented polypro- 
pylene ( BOPP ) of thicknesses down to about 2.0 mils (50 microns). These materials provide cost savings as they 
are relatively 'inexpensive, and they have sufficient stiffness to dispense well. However, these materials also have 
relatively high tensile modulus values in both machine-direction (MD) and cross direction (CD) which results in unac- 
ceptable conformability characteristics. When biaxially-oriented films are applied to rigid substrates such as glass bot- 
tles, the application is not completely successful. The relatively stiff labels have a tendency to bridge surface depres- 
sions and the mold seams resulting from bottle-forming processes resulting in an undesirable surface appearance of 
he apphed label simulating trapped air bubbles. This has somewhat impeded the use of pressure-sensitive adhesive 
labels to replace prior glass bottle labeling techniques such as ceramic ink directly bonded to the bottle surface during 
glass bottle manufacturing processes as customers find the appearance unattractive. Such ceramic ink techniques 
are environmentally undesirable due to objectionable ink components and the contamination of the ink in the crushed 
bottle glass in recycling processes. Attempts to use the relatively stiff oriented polypropylene films on flexible substrates 
such as plastic bottles also have not been completely successful because the labels do not have the flexibility required 
to conform to the flexible plastic containers. Oriented polypropylene films are also more difficult to print than PVC or 
polyethylene films. 

[0006] Other useful materials are unoriented polyethylene and polypropylene films that are also relatively inexpensive 
and conformable. However, both of these films are difficult to die-cut and do not dispense well at low calipers In Europe 
an unoriented, relatively thick polyethylene facestock has been used successfully in preparing labels. The facestock 
is d^-cuttable and the labels can de dispensed in high speed automatic dispensing equipment. The normal thickness 
of this standard polyethylene facestock in Europe is about 4.0 mils (100 microns). Attempts to reduce the gauge of 
the polyethylene facestock to reduce costs has not yet met with any degree of success because the thinner polyethylene 
facestock ,s not readily die-cuttable with the die leaving a mark on the liner and stringers on the cut label Additionally 
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the thinner facestock becomes difficult to dispense at higher speeds over a peel plate because of reduced stiffness. It 
also is desirable to develop a thinner facestock based on polyethylene since printing technologies and inks have been 
developed which are successful in printing polyethylene. Converters will be able to utilize and print on the thinner 
polyethylene films without changing the print technology and inks they are using presently. 
s [0007] Accordingly, it is desirable to prepare a polyethylene containing facestock which is thinner than the "standard" 
4 mils, printable, die-cuttable and dispensible. 

Summary of the Invention 

10 [0008] One embodiment of this invention is a multilayer film facestock for labels which comprises a base layer having 
an upper surface and a lower surface, and at least a first skin layer bonded to the upper surface of the base layer by 
a tie layer wherein the base layer comprises a propylene homopolymer or copolymer, or a blend of a propylene homopol- 
ymer and at least one propylene copolymer, and the first skin layer consists essentially of at least one polyethylene 
having a density of about 0.940 g/cm 3 or less. In one preferred embodiment, at least the base layer is machine direction 

*5 oriented. In another embodiment, the base layer may comprise a high density polyethylene that is ultimately machine 
direction oriented. 

[0009] Adhesive containing multilayer labelstocks for use in adhesive labels also are described which comprise the 
multilayer film facestock described above and an adhesive layer adhesively joined to the lower surface of the base 
layer. Labels prepared from the facestock and the labelstock also are described 

20 

Brief Description of the Drawings 

[0010] Fig. 1 is a cross-section of a facestock of the present invention comprising three layers. 
[0011] Fig. 2 is a cross-section of a facestock of the present invention comprising four layers. 
2S [0012] Fig. 3 is a cross-section of a facestock of the present invention comprising five layers. 

[0013] Fig. 4 is a cross-section of a labelstock in accordance with the present invention comprising the facestock 
illustrated in Fig. 3 with an adhesive layer. 

[0014] Figs. 5 A to 5D schematically illustrate certain manufacturing steps related to the preparation and the use of 
the die-cut labels of this invention. 
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Description of the Preferred Embodiments 



[0015] The present invention, in one embodiment, relates to the discovery that a multilayer film facestock useful in 
preparing printable or printed labels can be prepared at a thinner gauge which exhibits the desirable features of the 

-35 "standard" polyethylene facestock such as printability, stiffness, flexibility, die-cuttability and dispensibility. The multi- 
layer film facestock of the invention comprises, in one embodiment, a base layer having an upper surface and a lower 
surface, and at least a first skin layer bonded to the upper surface of the base layer by a tie layer wherein the base 
layer comprises a propylene homopolymer or copolymer, or a blend of a propylene homopolymer and at least one 
propylene copolymer, and the first skin layer consists essentially of at least one polyethylene having a density of about 

40 0.940 g/cm 3 or less. 

[0016] This embodiment which comprises at least three layers is illustrated as label 10 in Fig. 1 and comprises a 
base layer 1 2 and a skin layer 14 which is bonded to the upper surface of the base layer 12 by tie layer 16. The skin 
layer 14 in Fig. 1 is generally referred to herein as the first skin layer of the multilayer film facestock of the invention. 
[0017] As noted above, the base layer comprises a propylene homopolymer or copolymer, or a blend of a propylene 

45 homopolymer and at least one propylene copolymer. When blends of homopolymers and copolymers are used in the 
base layer, the blends may comprise from about 5% to about 95% of the homopolymer and correspondingly from about 
95% to about 5% by weight of the copolymer. The propylene homopolymers which may be utilized as the base material 
either alone or in combination with a propylene copolymer as described herein, include a variety of propylene homopol- 
ymers such as those having melt flow rates (MFR) from about 1 to about 20 as determined by ASTM Test D1238, 

50 condition L. 

[0018] Propylene homopolymers having MFRs of at least about 4 (preferably at least about 8) are particularly useful 
and provide facestocks having improved die-cuttability. Useful propylene homopolymers also may be characterized as 
having densities in the range of about 0.88 to about 0.92 g/cm 3 . A number of useful propylene homopolymers are 
available commercially from a variety of sources. Some of the useful homopolymers are listed and described in the 
ss following Table I. 
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Commercial Propylene Homopolymers 


Commercial Designation 


Company 


Melt Flow g/10 min 






WRD5-1057 


Union Carbide 


12.0 


0.90 




DX5E66 


Union Carbide 


8.8 


0.90 




5A97 


Union Carbide 


3.9 


0.90 


10 


Z9470 


Fina 


5.0 


0.89 




Z9470HB 


Fina 


5.0 


0.89 




Z9550 


Fina 


10.0 


0.89 




6671 XBB 


Fina 


11.0 


0.89 




3576X 


Fina 


9.0 


0.89 


15 


3272 


Fina 


1.8 


0.89 




SF6100 


Montell 


11.0 


0.90 



[0019] The propylenecopolymers which may be utilized in the base layer generally comprise copolymers of propylene 
and up to about 40% by weight of at least one alpha-olefin selected from ethylene and alpha-olefins containing from 
4 to about 8 carbon atoms. Examples of useful alpha-olefins include ethylene, 1-butene, 1-pentene 4-methyl-1 -pen- 
tene, 1-hexene, 1-heptene. and 1 -octene. More often, the copolymers of propylene which are utilized in the present 
invention compr.se copolymers of propylene with ethylene, 1-butene or 1 -octene. The propylene alphaolefin copoly- 
mers useful in the present invention include random as well as block copolymers although the random copolymers 
generally are preferred. Blends of the copolymers as well as blends of the copolymers with propylene homopolymers 
can be utilized as the composition for the base layer. In one preferred embodiment, the propylene copolymers are 
propylene-ethylene copolymers with ethylenic contents of from about 0.2% to about 10% by weight Preferably the 
ethylene content is from about 3% to about 1 0% by weight and more preferably from about 3% to about 6% by weight 
With regard to the propylene-1 -butene copolymers, 1 -butene contents of up to about 1 5% by weight are useful In one 
embodiment, the 1-butene content generally may range from about 3% by weight up to about 15% by weight and in 
other embodiments, the range may be from about 5% to about 15% by weight. Propylene-1 -octene copolymers useful 
in the present invention may contain up to about 40% by weight of lactone. More often, the propylene-1 -octene 
copolymers will contain up to about 20% by weight of 1 -octene. 

[0020] The propylene copolymers useful in preparing the film facestock of the present invention may be prepared 
by techniques well known to those skilled in the art, and many such copolymers are available commercially. For ex- 
ample, the copolymers useful in the present invention may be obtained by copolymerization of propylene with an alpha- 
olefin such as ethylene or 1 -butene using single-site metallocene catalysts. A list of some useful commercially available 
propylene copolymers is found in the following Table II. The propylene copolymers useful in the invention have an MFR 
of from about 1 to about 20, preferably from abcut 1 to about 1 2. Improved die-cuttability is obtained when the propylene 
copolymers have MFRs of at least about 4. 
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[0021] In another embodiment of the invention, the base layer may comprise a high density polyethylene which is 
ultimately oriented in the machine direction. Polyethylene films having a density above about 0.940 g/cm 3 and up to 
about 0.980 g/cm 3 which have been stretch oriented in the machine direction are particularly useful. Stretch ratios may 
so range from about 2:1 to about 9:1 . In this embodiment, the tie layer between the base layer and the first skin layer is 
optional because both layers contain polyethylene. 

[0022] The base layer may contain other additives to modify the properties of the base layer and the facestock. For 
example, colorants may be included in the base layer such as Ti0 2 , CaC0 3 , etc. The presence of small amounts of 
Ti0 2 , for example, results in a white facestock. Antiblock agents also can be included in the base layer. AB-5 is an 
55 antiblock concentrate available from A. Schulman Inc., 3550 West Market Street, Akron, Ohio 44333, which comprises 
5% solid synthetic amorphous silica in 95% low density polyethylene. ABPPOSSC is an antiblock concentrate from 
Schulman containing 5% of the synthetic amorphous silica in a propylene copolymer. The amount of antiblock agent 
(silica) present in the base layer may range from about 500 to about 5000 ppm, with amounts of about 1 000 ppm being 
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ZtlT^n r l rH S ° m ^n mb ^ ime ? t , S ' U alS ° iS advanta 9 eous to add flexible polyolefins to the base layer to reduce grain- 

2S££« 5 P res f nt '^ entlon consists essentially of at least one polyethylene having a density of about 0 940 
^1^1^ POly h e,hy,ene h S 9eneral| y are re,erred 10 the art as low density or medium density polyethylenes 
h.ah^rA V T ^ ? P .°^ erS C3n bS Prepared by "Piques well known to those skilled in the art including 
22 I 03 ' f talyZed PrOC6SSeS and P rocessesus in9metallccenecatai y sts. Low density poVethylenes 
flo oln ^ ene ° atalyZed P rocesses for P^paring such polyethylenes are described in US Patents 5 S792 

2i££? '^f 5 ' 475 'T 5; 5 ' 53 °' 054 - E3Ch ° f ,h6Se P atents is ^ incorporated ?SSiSX 
d.sclosu e of metallocene catalysts, polyethylenes, and methods for preparing polyethylenes Metallocene^ata vzed 

abou?0^cm3 rally ^ 3 " ^ *"* ^ * abOUt ° ^ ^ and ™ re °« en ^ZTo 870 to 

O^or ^p^lrf nom ° pol .y mers ,or the firsl skin 'ayer include those having densities of from 0.850 up to about 
0.940 or less. Polyethylenes hav.ng densities of from 0.850 to about 0.925 g/ Cm 3 generally are referred to as low 
llZ I* 0l ^ hyle r- and P^'hylenes having densities between about 0.925 and 0.940 Le re e red to fn the a" 
mav 2 9 rZT? de " SI,y P° ,ye,h y |enes Tne tow a nd medium density polyethylenes useful in the first skin .Iyer also 
0 fJSSS? v S T 9 3 mSlt indSX (aS de,ermined b V ASTM Test D1 238, condttion E) in the range of from 
0.5 toabout 25. in add.t.on to the above densities, and melt indices, the low density polyethylenes maybe characterized 

1^1 Stren9thS h °' K etW6en ab ° Ut 2200 10 ab ° Ul 3200 PSi (typically aboul 2700 P s ^ «»d J mSTSSS 
T£T^oZTl Tr Cte T d ? haVin9 tenSHe Stren9,hS ° f b6tWeen about 3000 and 4000 P* (typica l 
r^l^fl P > J determ,nat,on of wheth ^ a low density or medium density polyethylene is to be utiHzed as the 

oHowe? £ 7 f ° n ,hlCkneSS ° f ,hS Skin and the ° Veral1 thickness of ,h e facestock. Thicker film; 

of lower density polyethylene* generally are preferred because of the softness and relatively low tensile strength of 

^zzitzz* conversely ' thinner f,,ms of medium density poiyethy — — - «— - - 

SSJ^^f r ediUm P ° ,yetn >" ene US9ful in the first skin layer of the facestock of this invention are avail- 

able commerc.ally from a vanety of sources. Examples of useful polyethylenes are summarized in the following Table III 

Table III 



Commercial Polyethylenes 


Commercial Designation 


Company 


Melt Index 


Density (g/cm 3 ) 






(g/10 mins) 


Rexene 1017 


Rexene 


2.0 


0.920 


Rexene 1058 


Rexene 


5.5 


0.922 


Rexene 1080 


Rexene 


2.0 


0.930 


Rexene 2030 


Rexene 


5.0 


0.919 


Rexene 2034 


Rexene 


7.5 


0.925 


Rexene 2038 


Rexene 


9.0 


0.917 


Rexene 2040 


Rexene 


12.0 


0.917 


Rexene 2049 


Rexene 


20.0 


0.917 


NA-334 


Equistar 


6.0 


0.918 


NA-217 


Equistar 


5.5 


0.923 


NA 285-003 


Equistar 


6.2 


0.930 


Exact 3027 


Exxon 


3.5 


0.900 


Exact 3022 


Exxon 


9.0 


0.905 


Exact 31 39 


Exxon 


7.5 


0.900 


SLP 9053 


Exxon 


7.5 


0.900 


Affinity PF1140 


Dow Chemical 


1.6 


0.895 



SLJ h T h flrSt Ski " .'Tk may !' SO C ° ntain ° ther additiVes such as tne an,iblock ^nt* described above for the 

com 5Z ^ITTk ^ t,btoCk a " nt ° r a9en,S in the firSt Skin layer ^ ran 9 e ,rom ab °"t 500 to about 5000 
ppm with amounts of about 1000 ppm generally being preferred 

EveTand SEE E?"™ T"* ^ C ° mprise at leaSt 0ne tie ,ayer P° sitioned bet ween the 

base layer and the f.rst skin layer. The t.e layer may comprise any polymeric material which improves the adhesion of 
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the first skin layer to the base layer. In one embodiment, the tie layer comprises a mixture of a propylene homopolymer 
or copolymer and a soft polar additive ("SPA") such as ethylene vinyl acetate copolymer (EVA). Any of the propylene 
homopolymers or copolymers described above as useful in the base layer can be used in the tie layer. The weight ratio 
of the propylene polymer or copolymer and the SPA in the blend may range from about 50/50 to 60/40. The soft polar 
s additives generally comprise random copolymers of an olefin and a more polar moiety. In addition to the preferred soft 
polar additive which is ethylene vinyl acetate copolymer (EVA), the tie layers may include other soft polar additives 
such as ethylene methylacrylate (EMA) and acrylonitrile butadiene rubber 

[0028] Particular examples of such blends useful as the tie layer include a blend containing 50% EVA and 50% of a 
random propylene copolymer containing about 6% ethylene; a blend of 60% EVA and 40% of a propylene homopolymer; 
io and 50% EMA and 50% of a propylene homopolymer. Specific examples of ethylene vinyl acetate copolymers useful 
in the present invention are those containing 18% vinyl acetate and 28% vinyl acetate. 

[0029] The tie layers also may comprise polar additives such as ethylene methylacrylate (EMA) without any additional 
propylene polymer. Examples of a useful commercially available EMA include EM-803-115 (melt index = 3.5), EM 
806-009 (melt index = 6.0) and EM 802-009 (melt index = 2.0) available from Equistar, 1 221 McKinney, Houston, Texas 
is 77252. 

[0030] Blends of propylene polymers and ethylene polymers can be utilized in the tie layer, and the blends may 
comprise from about 25 to about 75% of a propylene polymer and correspondingly from about 75 to about 25% of a 
polyethylene. A blend of 50% by weight of propylene homopolymer 5A97 and 50% by weight of Bynel modified linear 
low density polyethylene (DuPont) is an example of a blend which is useful as a tie layer. The melt index of the polymers 
20 and polymer blends used in the tie layers may range from about 1 to about 20 under test condition E of ASTM Test D 
1238. More often the melt index is from about 2 to about 20, and in a most preferred embodiment, the melt index is 
about 6. 

[0031] Various nucleating agents and pigments can be incorporated into the film formulations of the present invention. 
Preferably the nucleating agents are incorporated into the base layer and/or the tie layer, but not in the first skin layer. 

2S The amount of nucleating agent added should be an amount sufficient to provide the desired modification of the crystal 
structure while not having an adverse effect on the desired properties of the facestock. It is generally desired to utilize 
a nucleating agent to modily the crystal structure and provide a large number of considerably smaller crystals or spher- 
ulites to improve the transparency (clarity), and stiffness, and the die-cuttability of the film. Obviously, the amount of 
nucleating agent added to the film formulation should not have a deleterious affect on the clarity of the film. Nucleating 

30 agents which have been used heretofore for polymer films include mineral nucleating agents and organic nucleating 
agents. Examples of mineral nucleating agents include carbon black, silica, kaolin and talc. Among the organic nucle- 
ating agents which have been suggested as useful in polyolefin films include salts of aliphatic mono-basic or di-basic 
acids orarylalkyl acids such as sodium succinate, sodium glutarate, sodium caproate, sodium 4-methylvalerate, alu- 
minum phenyl acetate, and sodium cinnamate. Alkali metal and aluminum salts of aromatic and alicyclic carboxylic 

35 acids such as aluminum benzoate, sodium or potassium benzoate, sodium beta-naphtholate, lithium benzoate and 
aluminum tertiary-butyl benzoate also are useful organic nucleating agents. Substituted sorbitol derivatives such as 
bis (benzylidene) and bis (alkylbenzilidine) sorbitols wherein the alkyl groups contain from about 2 to about 18 carbon 
atoms are useful nucleating agents. More particularly, sorbitol derivatives such as 1,3,2,4-dibenzylidene sorbitol, 
1,3,2,4-di-para-methylbenzylidene sorbitol, and 1 ,3,2,4-di-para-methylbenzylidene sorbitol are effective nucleating 

40 agents for polypropylenes. Useful nucleating agents are commercially available from a number of sources. Millad 8C- 
41-10, Millad 3988 and Millad 3905 are sorbitol nucleating agents available from Milliken Chemical Co. 
[0032] The amounts of nucleating agent incorporated into the film formulations of the present invention are generally 
quite small and range from about 100 to about 2000 or 4000 ppm of the total facestock. Preferably the amount of 
nucleating agent should not exceed about 2000 ppm, and in one embodiment, a concentration of about 300 to 500 

45 ppm appears optimum. 

[0033] The layers of the three layered facestock illustrated in Fig. 1 can be formed by a variety of techniques known 
to those skilled in the art including blown or cast extrusion, or extrusion coating or by a combination of these techniques. 
U.S. Patent 5 : 186,782 (Freedman), and U.S. Patents 5 : 242,650 (Rackovan et al) and 5,435,963 (Rackovan et al) 
disclose useful procedures for preparing multilayer films, and these patents are hereby incorporated by reference. The 

50 three layers can be formed by simultaneous extrusion from a suitable known type of coextruston die, and the three 
layers are adhered to each other in a permanently combined state to provide a unitary coextrudate. Alternatively, the 
base layer can be formed by extrusion of the base layer on a substrate followed by coextrusion coating of the tie layer 
and first skin layer onto the base layer thereby forming a three layer structure wherein the layers are adhered to each 
other in a permanently combined state. In another alternative embodiment, the three layers may be separately formed 

55 by extrusion and thereafter laminated together by the application of heat and pressure. 

[0034] Generally, the base layer is relatively thick compared to the first skin layer and the tie layer. In another, although 
generally not preferred embodiment, the first skin layer may be relatively thick compared to the base layer and the tie 
layer. Accordingly, thickness ratios for the three layered films as shown in Fig. 1 may range from about 90:5:5 to 5:5: 



7 

BNSDOCID: <EP 09505UA2_I_> 



10 



15 



20 



25 



30 



35 



40 



45 



55 



EP 0 950 511 A2 

90. However, generally preferred thickness ratios for the three layered films (base: tie: first skin) include 90 5 5 80 1 0 
10, 70:15:15, 85:5:10, and 80:5: 15. 

[ ™ 35] T J he desi rable properties of the multilayer film facestocks of the present invention are improved, particularly 
with regard to machine direction Gurley stiffness and die-cuttability. when at least the base layer, and more preferably, 
the entire facestock, has been oriented in the machine direction only. Generally, the base layer and/or facestocks will 
be oriented in the machine direction at a stretch ratio of at least about 2:1, and more preferably at a stretch ratio of 
from about 3.1 to about 9:1. In another preferred embodiment, the facestock is oriented in a machine direction at a 
ratro of about 4. 1 to about 6: 1 . The oriented film facestocks are then preferably heat set or annealed to provide dimen- 
sional stability (i.e., to prevent shrinking, relaxing or any distortion of the film) 

[0036] A multilayer film facestock of the present invention in which only the base layer has been machine direction 
or.ented I can be obta.nec I by preparing a machine direction oriented polypropylene film and thereafter coextrusion 
coating the tie layer and the first skin layer over the oriented polypropylene layer to form a three layer facestock More 

however ' the en,ire 'acestock is machine direction oriented after formation, preferably by coextrusion 
[ , !?o J thlckness of mu| Nlayer film stock described above and illustrated in Fig. 1 will range from about 0 5 
mils (1 2.5 m.crons) to about 10 mils (250 microns) depending upon the anticipated utility of the facestock More often 
however, the multilayer film facestocks of the present invention will have a thickness of less than 6 mils ( 1 50 microns)' 
Facestock thicknesses of from about 1 to about 6 mils (25 to 150 microns), more often from about 1 to about 4 mils 
(25 to 100 microns) and most often from about 1.5 to about 2.5 mils (37.5 to 62.5 microns) are particularly useful for 
preparing labels to be applied to rigid and flexible substrales. As noted earlier, a particular feature of the multilayer film 
faces ocks of the invention is that very thin films (i.e., 1 to 2.5 mils or 25 to 62.5 microns) can be prepared and are 
useful in forming labels. 

[0038] Fig. 2 illustrates another embodiment of the present invention wherein the multilayer film facestock comprises 
at least four layers. In Fig. 2, the facestock 20 comprises a base layer 22 having an upper surface and a lower surface 
a first skin layer 24 which is joined to the upper surface of base layer 22 by tie layer 26, and a second skin layer 28 
which is joined to the lower surface of the base layer 22. The previous description of the base layer, tie layer and first 
skin layer of the embodiment illustrated in Fig. 1 also applies in its entirety to the embodiment shown in Fig 2 The 
on y difference between the embodiment shown in Fig. 2 and Fig. 1 is thepresence of the second skin layer 28 bonded 
to the lower surface of the base layer 22. 

[0039] The composition of the second skin layer 28 may be the same as the first skin layer or different from the 
composition of the first skin layer. Thus, the second skin layer may consists essentially of the same polyethylene as 
present in the first skin layer, or the second skin layer may comprise a different polyethylene (e.g., a polyethylene 
having a different density or prepared by a different procedure). 

l0 ^°l I" I?™, pre,e ! red em bodiment, the composition of the second skin layer 28 will be different from the composition 
of the first skin layer 24, and, in this embodiment, the second skin layer may comprise a polyethylene which is different 
from the polyethylene used in the first skin layer (including low and medium density polyethylenes) or a thermoplastic 
film form.ng polymer which is not a polyethylene having a density of about 0.940 g/cm3 or less. Examples of thermo- 
plastic film orming polymers which can be utilized in the second skin layer, either alone or in combination include 
polyolefins (linear or branched), polyamides, polystyrenes, nylon, polyesters, polyester copolymers, polyurethanes 
polysulfones polyvinylidine chloride, styrene-maleic anhydride copolymers, styrene-acrylonitrile copolymers ionomers 
based on sodium or zinc salts of ethylene methacrylic acid, polymethyl methacrylates, cellulosics, fluoroplastics acrylic 
polymers and copolymers, polycarbonates, polyacrylonitriles, and ethylene-vinyl acetate copolymers. Some specific 
examples of thermoplastics useful as the second skin layer include acrylates such as ethylene methacrylic acid eth- 
ylene methyl acrylate, ethylene acrylic acid and ethylene ethyl acrylate. In one preferred embodiment, the second skin 
layer comprises a mixture of a polyethylene and a propylene homopolymer or copolymer. The selection of a particular 
polymer for the second skin layer is dependent on the properties and characteristics which are to be added by the 
presence of the second skin layer. The polymer for the second skin layer should be compatible with the polymer of the 
base layer to provide sufficient adhesion to the base layer in the absence of a tie layer. For example, if the base layer 
contains a propylene polymer a second skin layer comprising at least some propylene polymer will adhere to the base 
ayer without an intermediate tie layer. It also has been discovered that the use of a composition in the second skin 
layer that ,s different from the composition of the first skin layer reduces the blocking tendency when the facestock is 
rolled on itself. 

[0041] In one embodiment, it is preferred that the second skin layer comprise a polymer that is softer than the pro- 
pylene polymer or copolymer, or blends of propylene polymers and copolymers used in the base layer, particularly 
when the second skin layer is joined with an adhesive to a release coated liner. In particular, it is preferred that the 
matenal of the second skin layer has a lower tensile modulus than the tensile modulus of the material comprising the 
base layer. The use of a lower tensile modulus second skin layer results in a facestock exhibiting improved die^uttabilitv 
when compared to a facestock wherein the material of the second skin layer has a higher tensile modulus than the 
material of the base layer. 
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[0042] It also has been discovered that the facestocks of the present invention comprising at least three layers (i.e., 
a propylene base layer, a tie layer and a polyethylene first skin layer) exhibit improved die-cuttability when compared 
to a film of the same propylene polymer base material of equivalent thickness. 

[0043] The thickness of the second skin layer which is illustrated in Fig. 2 may be varied in the same manner as the 
s first skin layer. Generally, the thickness of the second skin layer will be about the same as the thickness of the first 
skin layer. The overall thickness of the four layer facestocks illustrated in Fig. 2 can be as high as about 10 mils (250 
microns) and as little as 0.5 mils (12.5 microns). In other embodiments, the overall thickness will be in the range of 
about 1 mil (25 microns) to about 4 mils (100 microns) and most often from about 1.5 to 2.5 mils (37. 5 to 62.5 microns). 
[0044] The multilayer film facestock constructions of the present invention also may comprise at least five layers as 
io illustrated in Fig. 3. In Fig. 3, the facestock 30 comprises a base layer 32, a first skin layer 34 bonded to the upper 
surface of the base layer 32 by tie layer 36, and a second skin layer 38 bonded to the lower surface of the base layer 
by tie layer 37. The above discussions regarding the composition and nature of the base layer, tie layers and first and 
second skin layers in the embodiments illustrated in Figs. 1 and 2 are applicable to the embodiment illustrated in Fig. 
3. Any of the materials described as being useful for the base layer, the tie layer and the first and second skin layers 
is of Fig. 2 are uselul in the corresponding layers of Fig. 3. In Fig. 3, the composition of the first skin layer 34 and the 
second skin layer 38 may be the same or different, and the compositions of the first tie layer 36 and the second tie 
layer 37 also may be the same or different. Although the base layers are illustrated in Figs. 1 -3 (and Fig. 4) as a single 
layer the base layer may comprise more than one layer. 

[0045] As in the embodiment illustrated in Fig. 1 , it is preferred that at least the base layer of the multilayer film 
20 facestocks illustrated in Figs. 2 and 3 is machine direction oriented. More preferably, the entire multilayer film facestock 
is formed by coextrusion and is oriented in the machine direction at a stretch ratio of at least 2:1 , more often at a stretch 
ratio of about 3:1 to about 9: 1 , and most often at a stretch ratio of about 5:1 to about 6:1 . 

[0046] The overall thickness of the embodiment illustrated in Fig. 3 can be as much as 10 mils (250 microns) and 
as little as 0.5 mils (12.5 microns). As in other embodiments, the facestock is preferably a thin facestock of about 1 mil 
25 (25 microns) to about 4 mils (100 microns). More often, the facestock is between about 1 .5 and about 2.5 mils (37.5 
to 62.5 microns). 

[0047] As in earlier embodiments, the thicknesses of the various layers can be varied. Preferred thickness ratios for 
the five layered films (first skin layer through second skin layer) include 5:5:80:5:5; 10:5:70:5:10; 10:10:60:10:10; 5: 
10:70:10:5; 10:5:70:10:5; 15:5:60:5:15; etc. In one preferred embodiment the relative thickness is 10:5:70:5:10. 

30 [0048] Fig. 4 illustrates yet another embodiment of the present invention which relates to a multilayer labelstock for 
use in preparing adhesive labels. The labelstock comprises a multilayer film facestock 41 and an adhesive layer ad- 
hesive 49. The multilayer film facestock 41 of Fig. 4 is similar to the multilayer facestock of Fig. 3 and comprises five 
layers. The present invention also contemplates adhesive multilayer labelstocks which comprise multilayer film face- 
stocks having 3 or 4 layers and an adhesive layer. Such labelstocks can be illustrated by adding an adhesive layer to 

35 the facestocks illustrated in Figs. 1 and 2 where the adhesive layer is in contact with the exposed surface of ,the base 
layer 12 in Fig. 1 or the second skin layer 28 of Fig. 2. The facestock 41 present in the embodiment illustrated in Fig. 
4 comprises a base layer 42, a first skin layer 44 joined to the upper surface of the base layer 42 by tie layer 46, and 
a second skin layer 48 joined to the lower surface of base layer 42 by tie layer 47. The description of the compositions 
of the various layers of the facestock 30 in the embodiment illustrated in Fig. 3 is also applicable to the facestock 41 

40 in the embodiment illustrated in Fig. 4. 

[0049] The adhesive layer may be directly coated on the lower surface of the second skin layer 48 in Fig. 4, or the 
adhesive may be transferred from a liner with which the facestock is combined. Typically, the adhesive layer has a 
thickness in the range of from about 0.1 to about 2 mils (2.5 to 50 microns). Adhesives suitable for use in labelstocks 
of the present invention are commonly available in the art. Generally, these adhesives include pressure-sensitive ad- 

45 hesives, heat-activated adhesives, hot melt adhesives, and the like. Pressure-sensitive adhesives are particularly pre- 
ferred. These include acrylic based adhesives as well as other elastomers such as natural rubber or synthetic rubbers 
containing polymers or copolymers of styrene, butadiene, acrylonitrile, isoprene and isobutylene. Pressure -sensitive 
adhesives are well known in the art and any of the known adhesives can be used with the facestocks of the present 
invention. In one preferred embodiment, the pressure-sensitive adhesives are based on copolymers of acrylic acid 

so esters, such as, for example, 2-ethyl hexyl acrylate, with polar comonomers such as acrylic acid. 

[0050] The stiffness of the multilayer film facestocks of the present invention is important for proper dispensing of 
labels over a peel plate at higher line speeds. Orientation of the multilayer film facestocks in the machine direction 
increases the tensile modulus in the machine direction which contributes to dimensional stability and good print reg- 
istration. The multilayer film facestocks of the present invention can be oriented in the machine direction by procedures 

55 well known to those skilled in the art such as by hot stretching the multilayer film facestock at a stretch ratio of at least 
2, and generally at a stretch ratio from about 2 to about 9. After passing around preheated rolls which soften the 
facestock, the softened facestock is then stretched and thereafter annealed or heat -set, and finally, cooled over a chill 
roll to complete the hot stretch operation. The facestock may then be taken up in roll form and stored. 
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[0051] The stiffness of the oriented multilayer films in the machine direction generally should be at least about 5 
and may be as high as 100 Gurley. More often the stiffness of the oriented multilayer films is in the range of from about 
10 to about 25 or 35 Gurley as measured in accordance with the TAPPI Gurley Stiffness Test T543pm Stiffnesses of 
from about 1 5 to about 25 are most preferred. 

[0052] In the manufacture of labelstock from the above-described multilayer film facestocks in accordance with the 
invention, liner or carrier stock may be provided. The liner or carrier stock may comprise a multilayer liner made for 
example as disclosed in U.S. Patent 4,713,273, the disclosure which is incorporated herein by reference or may be 
a conventional liner or carrier consisting of a single paper of film layer which may be supplied in roll form If it has not 
been previously provided with a release coating and does not itself include components to inherently generate a release 
surface at its adhesive-contacting face, the liner or carrier may be coated with a release coating (e g a silicone) If a 
release coating is applied, it is dried or cured following application by any suitable means. 

[0053] The release face of the release liner or carrier may be coated with a layer of pressure-sensitive adhesive for 
subsequent transfer of the adhesive to the facestock with which the liner or carrier is employed When the facestock 
is combined with the liner or carrier, the adhesive is joined to the facestock. Later, the liner or carrier is removed to 
expose the adhesive, and the adhesive remains permanently joined to the facestock. 

[0054] In some applications, the adhesive layer may be a heat^ctivated adhesive or a hot-melt adhesive such as 
used in in-mold label applications, as distinguished from a pressure-sensitive adhesive. If the adhesive is a heat- 
activated adhesive or a hot-melt adhesive, there may be no need for the provision of a release liner for inherent re- 
usability such as is required when using a pressure-sensitive adhesive. 

[0055] The manufacture of pressure-sensitive adhesive labelstock from the above-described facestock in accord- 
ance with the invention is illustrated in Figs. 5A -5D. The liner or carrier stock 1 0 may comprise a multilayer liner or a 
conventional liner or carrier consisting of a single paper or film layer which may be supplied in roll form If it has not 
been prev.ously provided with a release coating and does not itself include components to inherently generate a release 
surface at rts adhesive<ontacting face, the liner or carrier 10 may be coated with a release coating (e g a silicone) 
at station R, as shown in Fig. 5A. If a release coating is applied, it is dried or cured following application by any suitable 
means (not shown). 

[0056] The release face of the release liner or carrier may be coated with a layer of pressure-sensitive adhesive for 
subsequent transfer of the adhesive to the facestock with which the liner or carrier is employed. When the facestock 
is combined with the liner or carrier (Fig 5B), the adhesive is joined to the facestock Later, the liner or carrier is removed 
to expose the adhesive, which now remains permanently joined to the facestock 

[0057] Thus, as indicated in Fig. 5A, adhesive may be applied at station S following drying or cure of the release 
coat previously applied at station R. This may be a tandem coating operation, or the adhesive coating may be on a 
separate coating line. Alternatively, the adhesive may be applied to the liner at some later time prior to the joining of 
he release liner or carrier 10 with the facestock 20, or the adhesive may be coated directly on the facestock 20 prior 
to the combining of the facestock and liner or carrier. The joining of the liner or carrier 10 with a facestock 20 is dia- 
grammatically illustrated in Fig. 5B. 

f?? S8] -ru The ' abel ,acestock 20 mav be P rinted at a P rintin 9 station (not shown) prior to being dieout into individual 
labels. The printing step may occur before or after the combining of liner and facestock, but will precede the die-cuttinq 
of the facestock into individual labels. The film must remain in accurate register between printing steps (for example 
between successive impressions in different colors) in order that image or text be of high quality, and between printing 
and subsequent die-cutting in order that image or text be located properly on the labels. The film is under tension 
during printing, and may be subjected to some increase in temperature, as for example when UV inks are cured and 
the film must maintain dimensional stability in the machine-direction. The MD tensile properties of the facestock film 
are particularly important when a polymeric film liner is used or when no liner is required. 
« [0059] Fig. 5C diagrammatically illustrates the die-cutting of the facestock 20, at a station T, into a series of spaced 
pressure-sensitive labels 34 carried by the release liner or carrier 10. This step may be performed by rotary cutting 
dies in a well-known manner and involves the subsequent stripping of the ladder-shaped matrix (not shown) of waste 
or trim surroundmg the formed labels when they are die-cut (the "rungs" of the ladder representing the spacing between 
successive labels). The labels then remain on the liner in spaced relation with each other, as shown. One failure mode 
in this operat.on involves poorly die-cut labels remaining with the matrix as it is stripped. In this mode, as release levels 
decrease, poor die-cutting is more likely to cause labels to stay attached to the matrix material and be removed from 
the liner during matrix stripping along with the matrix. Another failure mode occurs when the die-cut goes through the 
adhesive and part of the liner leaving an impression in the liner. Another failure mode results when the films being die- 
cut are of insufficient strength. As the strength of the matrix material decreases, the matrix tends to tear as the matrix 
around the die-cut labels is pulled from the liner. The films of the present invention do have sufficient strength to avoid 
or reduce breakage of the matrix on stripping. 

[0060] Fig. 5D illustrates the application of the labels 34 to passing workpieces 36 by use of a peel-back edge 38 to 
dispense the labels 34 by progressively removing the liner or carrier from them to thereby expose the adhesive side 
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39 of the labels and project the labels into contact with passing workpieces 36. In the context of the present invention, 
the workpieces 36 may constitute substrates such as glass bottles or other rigid articles tending to have irregularities 
in the surface and therefore requiring labels that are flexible and that closely adhere (conform) to the surface without 
bridging local surface depressions. The substrates also may be flexible plastic containers. 

s [0061 ] It will be understood that the operations shown in Figs. 5 A to 5D may be done at different locations by different 
manufacturers, or they may be combined. For example, the steps of Fig. 5A may be performed by a liner and adhesive 
manufacturer, the steps of Figs. 5B and 5C may be performed by a label manufacturer on one continuous pass rather 
than being interrupted by a wind/unwind sequence as illustrated, and the steps of Fig. 5D may be performed by a 
package of manufactured products. 

10 [0062] The following Examples identified in Table IV illustrate the multilayer film facestocks of the present invention. 
Unless otherwise indicated in the following Examples and elsewhere in the specification and claims, all parts and 
percentages are by weight, temperatures are in degrees Centigrade, and pressures are at or near atmospheric pres- 
sure. 

[0063] Facestocks are prepared by coextrusion of the charges identified in the Examples in the following Table IV. 
The facestocks are prepared by coextruding the melted charges through a coextrusion die and casting on cooling rolls. 
The coextrudate is advanced and subsequently hot-stretched by passing around pre-heated rolls which heat the face- 
stock above the glass transition temperature. The stock is then stretched between the pre-heated rolls and pull off 
rolls, the latter rotating at a multiple of the speed of the former, corresponding to the stretch ratio reported in Table IV. 
The facestock then passes over annealing rolls where it is annealed or heat set. Finally the facestock passes over a 

20 chill roll to complete the hot-strelch operation. The facestock is then recovered. 

[0064] In Examples 1-3 and 54-60, the thickness ratio of the layers is 5/5/80/5/5. In Examples 4-53 and 60-68 of 
Table IV the thickness ratio is 10/5/70/5/10. For Examples 69-70 the thickness ratio is 10/10/70/10. The nominal overall 
thickness of the multilayer film facestocks of Examples 1-53 is 2.25 mils (56.25 microns), and in Examples 54-70 the 
overall thickness is 2.5 mils (62.5 microns). In the Examples wherein EVA is used in one or both of the tie layers, the 

2S EVA contains 18%w of VA unless otherwise indicated. 
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[0065] The Gurley stiffnesses in the machine direction of the facestocks described in Examples 1 -70 (as determined 
by Tappi Gurley Stiffness Test T543pm) are reported in the following Table V. Pressure-sensitive laminates are prepared 
from each of the facestocks prepared in Examples 1-70 comprising (a) the facestock, (b) a release liner, and (c) a 
pressure-sensitive adhesive between the facestock and the liner (for example, see Fig. 4). The adhesive is a commer- 
cial PSA available as "S-1000" from the Chemicals Division of Avery Dennison Corp. The thickness of the adhesive is 
20 micrometers. The liner is 65gsm paper or Glassine. 

[0066] The die-cuttability of the pressure-sensitive laminates prepared from the facestocks of Examples 1 -70 is eval- 
uated by die-cutting shapes in the laminates and thereafter measuring the frictional energy required to separate the 
matrix from the die-cut shape. The die cut shape includes the facestock and the pressure-sensitive adhesive. A low 
frictional energy value (e.g., about 150 g-cm or less) indicates the laminate exhibits good die-cuttability. This test which 
is conducted as follows is described in more detail in copending application attorney docket number AVERP2400US 
entitled "Method For Selecting A Substrate Intended For Use In A Cutting Operation" filed on the same day as this 
application, and which copending application is hereby incorporated by reference. 

[0067] A test sheet of each laminate having the dimensions of 7 X 10 w (17.8 x 25.4 cm) is advanced through a die- 
cutter where 1 0 labels are cut in the facestock. The die-cutter has a cylindrical profile. The die-cutting roll has a diameter 
of 3 inches (76.2 mm), with one cavity across and 10 cavities around. Each of the cavities are 6 inches (152.4 mm) 
long (or across), 15/16 inch (22.25 mm) wide (or deep) and have rounded corners with diameters of 3/32 inch (2.38 
mm). The separation between adjacent cavities is 1/8 inch (3.175 mm). T^ anvil roll has a diameter of 5 inches (127 
mm). The gap between the anvil and the tip of the die is 2.2 mils (0.05f n). The die pressure is 300 psi (208500 
kg/m 2 ), and the speed of the die is 15 m/min. 

[0068] The die-cut in each test sheet is deep enough to penetrate the facestock and pressure-sensitive adhesive, 
but not the release liner. The labels that are formed are rectangular in shape and arranged side-by-side on the test 
sheet, one label across and ten deep. The long dimension of each label is parallel to the long dimension of the next 
adjacent label. The labels have the dimensions of 7/8 x 6" (22.25 mm x 1 52.4 mm) and are equidistant from each other. 
The gap between each label is 1/8 inch (3.175 mm). A matrix, which consists of the portion of the waste facestock 
around the labels, is also formed during the die-cutting. 

[0069] A test sample is formed by cutting the die-cut test sheet along the center line of the long dimension of one 
label and then along the center line of the long dimension of the next adjacent label. The cuts are parallel to each other. 
Each test sample consists of one-half of one label, one-half of the next adjacent label sample, the matrix around the 
label portions, and the adhesive and release liner underlying the label portions and matrix. 

[0070] The friction energy required to separate the matrix from the die-cut labels of each sample is measured using 
a modified TA-XT2 Texture Analyzer provided by Stable Micro Systems, Unit 105, Blackdown Rural Industries Haste 
Hill, Haslemere, Surrey GU 27 3AY England. The TA-XT2 Texture Analyzer is a tensile testing device. It is modified 
as follows: the fixture on the top crosshead is removed and substituted by an upper L-shaped bracket; one arm of the 
upper L-shaped bracket is attached to the upper frame; the platform mounted on the base is removed and substituted 
by a lower L-shaped bracket. Each test sample is tested by attaching an edge of the matrix of the test sample to the 
upper L-shaped bracket, and attaching the edge of each label portion adjacent to the attached matrix edge to the lower 
L-shaped bracket. The texture analyzer is activated and the matrix is separated from the label portions at a rate of 5 
mm/s. 

[0071] The force used to separate the matrix and the displacement of this force along the length of the test sample 
during separating is plotted using software provided with the TA-XT2 Texture Analyzer. The area under the plot is also 
determined using software provided with the TA-XT2 Texture Analyzer. The area under the plot has the units of gram- 
seconds. The result is multiplied by the stripping speed (5 mm/s) and after making appropriate corrections for units (i. 
e., mm to cm), the friction energy results are provided in terms of gram-centimeters (g-cm). Higher friction energy 
numbers are associated with poorly cut facestocks or adhesive flowback. The test results for laminates prepared with 
the facestocks of Examples 1-67 are summarized in Table Y For each laminate, 20 test samples are tested and the 
averages for these test samples are given in Table V. 
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Test Results 


Example 


PSA Laminate Friction Energy (g-cm) 


Facestock Gurley Stiffness (MD) 


1 


162 


21 


2 


156 


25 


3 


127 


31 


4 


110 


20 


5 


83 


24 
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Table V (continued) 



5 



10 



20 



30 



40 
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Test Results 


Example 


PSA Laminate Friction Energy (g-cm) 


Facestock Gurley Stiffness (MD) 


6 


151 


20 


7 


131 


24 


8 


140 


23 


9 


174 


23 


10 


183 


NA 


1 1 


155 


23 


12 


148 


26 


13 


140 


29 


14 


139 


26 


15 


125 


25 


16 


117 


8 


17 


158 


9 


18 


121 


H 


1Q 


1 1 o 


1 5 


20 


67 


18 


21 


76 


23 


22 


104 


23 


23 


90 


22 


24 


149 


25 


25 


160 


25 


26 


151 


26 


27 


105 


24 


28 


292 


29 


29 


207 


33 


30 


116 


28 


31 


125 


33 


32 


91 


31 


33 


77 


28 


34 


75 


27 


35 


105 


26 


36 


32 


NA 


37 


78 


22 


38 


93 


19 


39 


95 


17 


40 


91 


21 


41 


92 


20 


42 


102 


22 


43 


90 


17 


44 


111 


16 


45 


109 


20 


46 


99 


19 


47 


138 


14 


48 


105 


12 


49 


95 


13 


50 


76 


13 


51 


108 


12 


52 


66 


15 


53 


120 


16 



21 
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Table V (continued) 





Test Results 


Example 


PSA Laminate Friction Energy (g-cm) 


Facestock Gurley Stiffness (MD) 


54 


157 


17 


55 


152 


24 


56 


143 


25 


57 


182 


27 


58 


203 


26 


59 


170 


22 


60 


213 


24 


61 


116 


20 


62 


1 *\0 

1 Oil 


21 


63 


129 


23 


64 


88 


21 


65 


145 


18 


66 


92 


15 


67 


70 


18 


68 


NA 


17 


69 


NA 


NA 


70 


NA 


NA 



[0072] The modulus, percent elongation and tensile strength of the facestocks of Examples 54-68 was determined 
in accordance with ASTM Test D882 entitled "Tensile Properties of Thin Plastic Sheeting". The results are recorded in 
the following Table VI. 
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Table VI 



Facestock of Example 


Modulus 
(1000 psi) 


Elongation 
(%) 


Tensile Strength 
(1000 psi) 


MD 


CD 


MD 


CD 


MD 


CD 


54 


229 


103 


61 


908 


21.8 


4.6 


55 


338 


117 


30 


829 


31.4 


4.4 


56 


357 


117 


32 


826 


33.1 


4.0 


57 


359 


128 


30 


630 


33.7 


4.0 


58 


361 


153 


29 


663 


34.1 


3.9 


59 


317 


117 


31 


740 


31.5 


3.7 


60 


277 


139 


43 


813 


23.7 


4.4 


61 


377 


134 


29 


260 


28.8 


4.0 


62 


330 


142 


38 


643 


27.9 


4.1 


63 


375 


165 


31 


367 


31.5 


4.3 


64 


352 


152 


33 


328 


27.8 


4.3 


65 


308 


134 


32 


780 


25.3 


3.6 


66 


205 


89 


29 


613 


18.3 


2.1 


67 


343 


144 


31 


421 


28.0 


4.1 


68 


265 


92 


32 


535 


21.6 


2.6 



[0073] As noted earlier, improved die-cuttability is observed when the melt flow rate of the propylene polymer or 
copolymer used in the base layer is above 4 and even above 8. This is demonstrated by comparing the friction energy 
values of the PSA laminate prepared from the facestocks of Examples 21 , 23 and 24 as summarized in the followinq 
Table VII. y 
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Table VII 



Facestock of Example 


MFR of Propylene Base Layer 


PSA Laminate Friction Energy (g-cm) 


21 


12 


76 


23 


8.8 


90 


24 


3.9 


149 



[0074] As can be seen from the results, the friction energy decreased as the MFR of the propylene base layer in- 
creased. 

[0075] While the invention has been explained in relation to its preferred embodiments, it is to be understood that 
various modifications thereof will become apparent to those skilled in the art upon reading the specification. Therefore, 
it is to be understood that the invention disclosed herein is intended to cover such modifications as fall within the scope 
of the appended claims. 



Claims 

1. A multilayer film facestock for labels comprising a base layer having an upper surface and a lower surface, and 
20 at least a first skin layer bonded to the upper surface of the base layer by a tie layer wherein the base layer 

comprises a propylene homopolymer or copolymer, or a blend of a propylene homopolymer and at least one pro- 
pylene copolymer, and the first skin layer consists essentially of at least one polyethylene having a density of about 
0.940 g/cm 3 or less. 

25 2. The facestock of claim 1 wherein the base layer comprises a propylene homopolymer. 

3. The facestock of claim 1 wherein the propylene copolymer of the base layer is a copolymer of propylene and up 
to about 40% by weight of at least one a-olefin selected from ethylene and oc-olefins containing from 4 to about 8 
carbon atoms. 

30 

4. The facestock of claim 3 wherein the a-alefin is ethylene, 1-butene, or 1 -octene. 

5. The facestock of claim 1 wherein the base layer comprises a blend of a propylene homopolymer and a propyle- 
neethylene or a propylene-1-butene copolymer. 

35 

6. The facestock of any preceding claim wherein the polyethylene of the first skin layer is characterised as having a 
density of from about 0.850 to about 0.940 g/cm 3 . 

7. The facestock of claim 6 wherein the polyethylene of the first skin layer has a density of from about 0.880 to about 
*o 0.930 g/cm 3 . 

8. The facestock of claim 7 wherein the polyethylene of the first skin layer has a density of from about 0.890 to about 
0.925 g/cm 3 

45 9. The facestock of any preceding claim wherein the base layer, the tie layer, or both the core and tie layers contain 
at least one nucleating agent. 

10. The facestock of any preceding claim wherein the base layer of the facestock is oriented in the machine direction 
at a stretch ratio of from about 2: 1 to about 9: 1 . 



so 



ss 



11. The facestock of claim 10 wherein the base layer is oriented in the machine direction at a stretch ratio of from 
about 3:1 to about 9:1. 

12. The facestock of any preceding claim oriented in the machine direction at a stretch ratio of at least about 2:1 . 

13. The facestock of any one of claims 1 to 11 oriented in the machine direction at a stretch ratio of from about 3:1 to 
about 9:1. 
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14. The facestock of any preceding claim which has been formed by coextrusion. 

15. The facestock of any preceding claim wherein the base layer contains at least one pigment. 

1 6. The facestock of any preceding claim containing a second skin layer bonded to the lower surface of the base layer. 

17. The facestock of claim 16 wherein the composition of the second skin layer is different from the composition of 
the first skin layer. 

18. The facestock of claim 16 wherein the composition of the second skin layer is essentially the same as the com- 
position of the first skin layer. 

19. The facestock of claim 16 wherein the second skin layer comprises a thermoplastic polymer. 

20. The facestock of claim 1 6 wherein the second skin layer comprises at least one polymer selected from polyolefins, 
polyamides, polystyrenes, polystyrene-butadiene, polyesters, polyester copolymers, polyurethanes, polysulfones, 
polyvinylidene chloride, styrene-maleic anhydride copolymers, styrene acrylonitrile copolymers, ionomers based 
on sodium or zinc salts of ethylene methacrylic acid, polymethylmethacrylates, cellulosics, fluoroplastics, acrylic 
polymers and copolymers, polycarbonates, polyacrylonitriles ; ethylene-vinyl acetate copolymers, and mixtures 

20 thereof. 

21. The facestock of claim 16 wherein the second skin layer comprises a mixture of a polyethylene and a propylene 
homopolymer or copolymer. 

2S 22. The facestock of any one of claims 1 6 to 21 wherein the second skin layer is bonded to the lower surface of the 
base layer through a tie layer. 

23. The facestock of any preceding claim having a thickness up to about 20 mils. 

30 24. The facestock of claim 23 having a thickness of from about 0.5 to about 10 mils. 

25. The facestock of any preceding claim wherein the propylene homopolymer or copolymer in the base layer has a 
melt flow rate of at least about 4. 

35 26. The facestock of claim 16 and claims dependent thereon wherein the tensile modulus of the second skin layer is 
lower than the tensile modulus of the base layer. 

27. A multilayer film facestock for labels comprising a base layer having an upper surface and a lower surface, and 
at least a first skin layer in contact with the upper surface of the base layer wherein the base layer comprises a 
machine direction oriented polyethylene having a density above about 0.940 g/cm 3 and the first skin layer consists 
essentially of at least one polyethylene having a density of about 0.940 g/cm 3 or less, and, optionally a tie layer 
between the base layer and the first skin layer. 

28. An adhesive containing labelstock for use in adhesive labels which comprises 

(a) a multilayer film facestock according to any preceding claim, and 

(b) an adhesive layer having an upper surface and a lower surface wherein the upper surface of the adhesive 
layer is adhesively joined to the lower surface of the base layer. 

29. The labelstock of claim 28 wherein the adhesive layer is a pressure-sensitive adhesive layer. 

30. The labelstock of claim 28 or claim 29 also comprising a release coated liner in contact with and releasably joined 
to the lower surface of the adhesive layer. 

31. An adhesive containing multilayer labelstock for use in adhesive labels which comprises 

(a) a multilayer film facestock comprising a base layer having an upper surface and a lower surface, and at 
least a first skin layer bonded to the upper surface of the base layer by a tie layer wherein the base layer 
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comprises a machine direction oriented polyethylene having a density above about 0.940 g/cm 3 , and the first 
skin layer consists essentially of at least one polyethylene having a density of about 0.940 g/cm 3 or less, and 
(b) an adhesive layer having an upper surface and a lower surface wherein the upper surface of the adhesive 
layer is adhesively joined to the lower surface of the base layer. 

s 

32. A label made from the facestock of any one of claims 1 to 27. 

33. An adhesive label die-cut from the labelstock of any one of claims 28 to 31 . 

10 

is 

20 
25 
30 
35 
40 
45 
SO 
SS 



25 



BNSDOCID: <EP. 



.095051 1A2_I_> 



EP0 950 511 A2 



10 



2zzzzzzzjr l4 

•I6 

N2 




FIG.1 




FIG. 3 




FIG. 2 




FIG. 4 



RELEASE ADHESIVE 

COATING-n (""^COATING 

STATION | ) STATION 

R S 

FIG. 5A 



IO-> 

FIG.5B 



DIE 

CUTTING 
STATION 



FIG.5C 




^ V56- 

FIG. 5D 



26 

BNSDOCID: <EP 095051 1A2_I_> 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 950 511 A3 



(12) 



EUROPEAN PATENT APPLICATION 





UdlU Ul pUUllUdLIOl 1 Mo. 


(51) IntCl. 7 : d3Zd 27/32, G09F 3/10 




on no onnn DuiiAtin onim/ic 




r\ o 4 e\ /~\f ni il^lioot i^"*r^ AO" 
U>a I fc; (Jl JJUUMUallUI 1 r\£. . 






OH 1H 1QOQ BnllAtiM 1 OOQMO 

^u. lu.iyyy Bulletin 1999/42 






MpjJI JOalKJr 1 ilUltlUcl. VSOw&OSO.H 




ioo\ 


uaiG ot Tiling. i*t.u4. iyyy 




(84) 


Designated Contracting States: 


• Hey dar pour, Ramin 




AT BE CH CY DE DK ES F! FR GB GR IE IT LI LU 


Beverly Hills California 90210 (US) 




MC NL PT SE 


• Rackovan, Mitchell J. 




Designated Extension States: 


Madison Ohio 44057 (US) 




AL LT LV MK RO SI 


• Chang, Eng-pi 






Arcadia California 97006 (US) 


(30) 


Priority: 17.04.1998 US 62203 


• Schut, Johannes 






2402 SP Alphen a d. Rijn (NL) 


(71) 


Applicant AVERY DENNISON CORPORATION 


• Wang, Yao-Feng 




Pasadena California 91103 (US) 


Diamond Bar California 91765 (US) 






• Sun, Edward 1. 


(72) 


Inventors: 


Arcadia California 91006 (US) 


• 


Freedman, Melvin S. 






Beachwood Ohio 44122 (US) 


(74) Representative: Mailalieu, Catherine Louise et al 


• 


Kimes, Donald F. 


D. Young & Co., 




Perry Ohio 44081 (US) 


21 New Fetter Lane 


• 


Josephy, Karl 


London EC4A 1 DA (GB) 




Los Angeles California 90036 (US) 





(54) Multilayer films and labels 

(57) A multilayer film facestock for labels is de- 
scribed which comprises a base layer having an upper 
surface and a lower surface, and at least a first skin layer 
bonded to the upper surface of the base layer by a tie 
layer wherein the base layer comprises a propylene 
homopolymer or copolymer, or a blend of a propylene 
homopolymer and at least one propylene copolymer, 
and the first skin layer consists essentially of at least 
one polyethylene having a density of about 0.940 g/cm 3 
or less. In one preferred embodiment, at least the base 



layer is machine direction oriented. In another embodi- 
ment, the base layer comprises a polyethylene having 
a density above 0.940 g/cm 3 (high density) and the pol- 
yethylene is ultimately oriented in the machine direction. 
Adhesive containing multilayer labelstocks for use in ad- 
hesive labels also are described which comprise the 
multilayer film facestock described above and an adhe- 
sive layer adhesively joined to the lower surface of the 
base layer. Labels prepared from the facestock and the 
labelstock also are described. 
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